Proton nuclear magnetic resonance relaxation times in severe myocardial ischemia.
Contrast produced by differences in regional proton relaxation times (T1 and T2) provides the potential to assess the extent of myocardial infarction using nuclear magnetic resonance (NMR) imaging. Previous laboratory studies have shown that longitudinal (T1) and transverse (T2) relaxation times are prolonged in acute myocardial infarction, and these prolongations have been attributed entirely to increases in tissue water content. The present study seeks to evaluate the relation between both T1 and T2 and regional myocardial perfusion and water content throughout a wide range of blood flow reduction. The left anterior descending coronary artery and collateral vessels supplying a region of the anterior wall of the left ventricle were ligated in 10 dogs for 4 hours until they were killed. Both water proton and bulk proton relaxation times of myocardial samples from ischemic and control zones were measured at 200 and 20 MHz, respectively. Regions of severe ischemia (flow less than 5% of control) demonstrated no significant alteration in T1 compared with nonischemic myocardium. Greatest T1 and T2 elevations were observed in moderately ischemic myocardium (flow = 5 to 50% of control). The water relaxation behavior differed with the severity of the flow reduction and was not totally dependent on changes in water content. These data suggest that relaxation time alterations are more complex than previously reported in myocardial ischemic insult. In the future, using T1 weighted imaging methods, myocardial ischemic insults associated with severe reductions in blood flow would be anticipated to demonstrate a doughnut pattern with an area of abnormal intensity in the peripheral zone surrounding a central ischemic zone with normal intensity.